The low-pressure gas chromatography -ion trap mass spectrometry (LPGC-ITMS) 11 method was investigated to shorten the analysis time for 18 US Environmental Protection 12
Introduction 34 35
The application of vacuum column-outlet conditions in a short, wide-bore column is 36 an attractive way to increase the speed of gas chromatography (GC) analysis, whereas its 37 compatibility with an ion trap (IT) or a quadrupole mass spectrometer (MS) remains 38 retained [1] [2] [3] [4] . Despite the attractive speed and larger loadability offered by a wide-bore 39 column operated under vacuum outlet conditions or by low-pressure gas chromatography -40 ion trap mass spectrometry (LPGC-ITMS), i.e., when a GC is used with IT detector; there 41 are only few applications of this technique available [5] [6] [7] [8] . Polycyclic aromatic 42 hydrocarbons (PAHs) are ubiquitous and of major health concern, mainly due to their well-43 know carcinogenic and mutagenic properties [9] . Therefore, in the present study, an 44 application of LPGC-ITMS was elaborated and applied to a very fast determination of 45
United States Environmental Protection Agency (US EPA) priority listed 18 PAHs [10] in 46 air samples. The analytical performance of the LPGC-ITMS method was compared to that 47 of a common GC-MS method with a conventional column. Further, LPGC-ITMS was 48 applied to the determination of PAHs in ambient aerosol and gas phase samples. Chrompack) by a single ferrule column connector. Helium (Air Liquide, Liege, Belgium) 60 was used as a carrier gas for both methods. 61
Reagents and standards 62
The 18 US EPA priority listed PAHs were used either separately or in a mixture of 63 standard solutions for calibration. 
Results and discussion 82
Optimization of LPGC-ITMS conditions 83 Table 1 lists various GC parameters such as temperature programming rate, 84 injection temperature, flow rate, and injected volume that were studied to achieve optimal 85 separation of PAHs with low and high molecular weight (MW) In comparison with GC-MS using a conventional column, most of the mass spectral 96 parameters such as scan rate, emission current, maximum ionisation time and multiplier 97 offset did not require major changes for LPGC-ITMS (Table 1 ). The scanrate was 98 increased to 3 scan/s to improve the resolution of the chromatographic peak profiles. 99
Comparison of conventional GC-MS and LPGC-ITMS for the determination of PAHs 100
The analysis of a standard PAH mixture was carried out using conventional GC-MS 101 and LPGC-ITMS methods under optimized conditions. Fig. 1 shows the corresponding 102 total ion current chromatograms. The elution on the conventional column was optimised 103 following the US EPA Method TO-13A [10] , resulting in a total analysis time of 40 min. In 104 contrast, the use of LPGC-ITMS allowed the elution time to be reduced to less than 13 min. 
